The ethanol extracts of 30 mushroom species from the order Polyporales were tested for their free radical scavenging activities by means of the DPPH free-radical scavenging and hydrogen peroxide-induced luminol chemiluminescence assays. In the DPPH radical scavenging test, 7 species gave EC 50 values of less than 1 mg/mL. The highest activity was exhibited by Fomitopsis pinicola (0.09 mg/mL). However, in the hydrogen peroxide-induced luminol chemiluminescence assay, only 4 species had EC 50 values of less than 1 mg/mL, with the highest activity being exhibited also by F. pinicola (0.26 mg/mL). When compared with known antioxidants, all the mushroom extracts exhibited relatively low activity in both assays. The free radical scavenging results appeared not to be correlated with the total phenol contents of the extracts.
The pathophysiology of some of the disorders mentioned above is frequently associated with the action of free radicals (reactive oxygen and nitrogen species), which are produced in normal and/or pathological cell metabolism. Reactive oxygen species, such as the superoxide anion radical (O 2 -•), hydrogen peroxide (H 2 O 2 ) and hydroxyl radical (•OH) have been implicated in the pathophysiology of various states, including ischemia reperfusion injury, hemorrhagic shock, atherosclerosis, heart failure, acute hypertension and cancer [9] . With respect to the limitations of synthetic antioxidants, much attention is focused on searching for new natural substances and extracts with antioxidant/antiradical activity, which could be used in supplementary antioxidant therapy.
Earlier we reported the free radical scavenging activity of some European Boletales [10] . The aim of the present study was to evaluate the free radical scavenging activity of several Polyporales mushrooms. We tested ethanolic extracts of 30 species of mushrooms belonging to the families Albatrellaceae, Fomitopsidaceae, Ganodermataceae, Hapalopilaceae, Meripilaceae, Meruliaceae, Polyporaceae, and Sparassidaceae in the search for species active against both the DPPH and hydroxyl radicals. Only species with an EC 50 value lower than 1 mg/mL in the DPPH radical scavenging test were examined for hydroxyl radical scavenging activity. The total phenolic contents of all the investigated species were also determined.
The DPPH test is a commonly employed assay in antioxidant studies of specific compounds and extracts across a short time scale. Unlike laboratory-generated free radicals, such as the hydroxyl radical and superoxide anion, DPPH has the advantage of being unaffected by certain side reactions, such as metal-ion chelation and enzyme inhibition, brought about by The chemiluminescence assay is rapid and sensitive and has been employed over the past decades in various research fields covering chemistry, biology, medicine, and food analysis [11] . We determined the OH quenching activity of the 7 mushroom extracts which had exhibited the higher DPPH radical scavenging activities ( . These results could suggest that the phenols present in these species are likely to be responsible for their antioxidant activity. However, when we compared the EC 50 values from the DPPH assay with the content of total phenolics, we found that there was no correlation (Figure 2 ) in these values (R 2 = 0.3571). Thus we suggest that other compounds participate in the free radical scavenging activity of these species of mushrooms; for example, polysaccharides from some species of Polyporales have been reported to possess antioxidant/free radical scavenging activity [12] . The mushrooms were cleaned, frozen in liquid nitrogen and kept in a freezer at -23°C in closed containers under nitrogen. Before extraction, the fruiting bodies were cut into small pieces and disintegrated in 70% w/w ethanol with a hand blender. The mixtures were then sonicated for 30 min in an ultrasonic bath at laboratory temperature (Sonorex SP10, sonication grade 10). The filtrates were evaporated and lyophilized. Powdered extracts were kept at -23°C under argon until tested.
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Total phenolics content:
The total content of phenolic compounds in the ethanolic extracts of the mushroom species was determined using a slightly modified FolinCiocalteu method [13] ; results were expressed as gallic acid equivalents. For the preparation of a calibration curve, 0.125 mL aliquots of 0.025-0.25 mg/mL ethanolic gallic acid solutions were mixed with 0.625 mL FC reagent (diluted 10-fold) and 0.5 mL of 7.5% sodium carbonate. The absorption was read after 30 min at room temperature at 765 nm (Shimadzu UV-1601 spectrophotometer, UV Probe software). A 0.125 mL volume of ethanolic mushroom extract (1 mg/mL in 50% v/v ethanol) was mixed with the same reagents given above and measured after 30 min at room temperature at 765 nm. All determinations were performed in triplicate. The total content of phenolics was obtained from the calibration curve with the use of UV Probe software and expressed as gallic acid equivalents per mg of the extract (μgGAE/mg).
Free-radical scavenging activity tests 1. DPPH free-radical scavenging assay: Radical scavenging activity of crude extracts of mushrooms was evaluated by means of the DPPH (2,2'-diphenyl-1-picrylhydrazyl radical) test using an SIA (PC-controlled Sequential Injection Analysis system) method developed in our laboratory [14] . The stock solution of each extract was prepared by dissolving 4 mg of the extract in 4 mL of aqueous 50% v/v ethanol during 10 min of sonication; the same solvent was used for appropriate dilution of the extract stock solution (1, 0.5, 0.25, 0.01 mg/mL). DPPH solution (0.1 mM) was prepared by dissolving 3.9 mg DPPH in 100 mL 50% v/v ethanol. All solvents used in the extract samples, DPPH reagent and SIA carrier stream (50% v/v ethanol) were degassed by 10 min of sonication.
The automated method is based on the known reaction of stable DPPH with antioxidants resulting in bleaching of DPPH due to its "quenching" by interaction with the analytes. The decrease of the absorbance of DPPH measured at 525 nm is related to the concentration of an antioxidant in the tested solution. The percentage of inhibition of DPPH was estimated by using the formula: % Q DPPH = (1 -A x /A 0 ) x 100, where A 0 is the height of the peak of the blank sample (carrier stream instead of tested sample) and A x is the height of the peak after the extract was added. All measurements were made in triplicate. The DPPH radical scavenging activity of samples was expressed as EC 50 (mg/mL), which is the amount of sample necessary to decrease by 50% the light absorbance. This value was evaluated by GraphPad Prism 5.02 statistical software.
2.
Hydrogen peroxide-induced luminol chemiluminescense assay: Mushroom extracts with an EC 50 value that was lower than 1 mg/mL were examined for hydroxyl radical scavenging activity according to the modified method established by Cheng, Yan and Chang [11] . The Fe (II)-H 2 O 2 -luminol chemiluminescence signal was obtained by a Hamamatsu detector H 5784-01 (Hamamatsu Photonics K.K., Japan). The highest chemiluminescence intensity of the reaction (in blank sample) is decreased by hydroxyl radical scavenging substances. The reaction mixture was composed of 10 mM potassium hexacyanoferrate(III), 2 x 10 -4 M H 2 O 2 and 1 mM luminol in 0.1 M NaH 2 PO 4 buffer (pH 11.5). Ultrapure deionized water was used as carrier stream. The intensity of luminescence was measured at 555 mV. The dynamic curves were recorded 1 min after initiation of the reaction. The area under the curve was recorded in the absence (carrier stream instead of tested samples) or presence of tested samples. The stock solution of each extract was prepared by dissolving 4.0 mg of the extract in 4 mL of aqueous 38% v/v ethanol under 10 min of sonication; the same solvent was used for appropriate dilution of the extract stock solutions (1, 0.5, 0.25, 0.01 mg/mL). The percentage of inhibition of chemiluminescence was estimated from the following formula: % Q OH = (1 -S x /S 0 ) x 100, where S 0 is the area under the curve of the blank sample (carrier stream instead of tested sample) and S x is the area under the curve after the extract was added. All measurements were made in quadruplicate. The hydroxyl radical scavenging activity of samples was expressed as EC 50 (mg/mL) (GraphPad Prism 5.02 statistical software), which is the amount of sample necessary to decrease by 50% the chemiluminescence intensity.
